KENTON COUNTY SCHOOLS
TURKEY FOOT STEM CAMPUS
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New School Buildings Report
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Elementary Schools
KENTON COUNTY * JCAYWOOD ELEM 600 77,988 |GSF| 130 | GSF $12,830,435] $164.52| Aug-04 $21,384
MAYFIELD IND NEW ELEM 800 91,000 |GSF| 114 | GSF $9,196,557| $101.06] Mar-04 $11,496
HANCOCK COUNTY NEW ELEM 600 60,720 |GSF| 101 | GSF $9,293,794| $153.06] Dec-05 $15,490
SHELBY COUNTY SOUTHSIDE ELEM 600 86,832 |GSF| 145 | GSF $12,118,890] $139.57| Apr-04 $20,198
BOWLING GREEN * |PARKER BENNETT ELEM 450 64,000] GSF| 142 | GSF $8,317,005| $129.95| Apr-04 $18.482
FRANKLIN COUNTY BRIDGEPORT ELEM 650 64,686]| GSF| 100 | GSF $7,812,000] $120.77| Mar-04 $12,018
GLASGOW IND NEW ELEM 550 69,725| GSF| 127 | GSF $8,380,508] $120.19] Jun-04 $15,237
WARREN COUNTY " INEW ALVATON ELEM 750 79,518| GSF| 106 | GSF $11,683,778] $146.93| Dec-04 $15,578
BUTLER COUNTY " |North Butler County Elem????? 450 61,965| GSF| 138 | GSF $7,167,326] $115.67| Jun04 $15,927
BULLITT COUNTY NEW ELEM 600 70,015| GSF| 117 | GSF $9,318,900] $133.10] Jul-04 | $15532
CHRISTIAN COUNTY NEW ELEM 650 88,327| GSF| 136 | GSF| $12,037,746 | $136.29] Aug-05 | $18,520
BOONE COUNTY NEW SOUTH ELEM AKA MANN 750 75,000 GSF| 100 | GSF| $13,323,500 | $177.65] Jun05 | $17,765
LINCOLN COUNTY NEW SIXTH GRADE CENTER 400 58,025| GSF| 145 | GSF $8,060,400 $138.91| Jul-05 $20,151
NELSON COUNTY NEW BOSTON ELEM 300 50,803| GSF| 169 | GSF $7,356,389 $144.80| Sep-05 $24,521
Average Totals 126 | GSF| $9,778,373 $137 $17,307
Middle Schools
HARDIN COUNTY North Mid., 100 Trojan Dr., Vine Grove 750 102,924| GSF| 137 | GSF $18,525412] $179.99] Jun-08 $24,701
JESSAMINE COUNTY East Jessamine Mid, 901 Union Mill Road 900 126,500) GSF| 141 | GSF $20,334,000] $160.74| Apr-08 $22,593
MADISON COUNTY B. Michael Caudill Middle 600 95,604| GSF| 159 | GSF $20,095,400] $210.19] May-08 | $33,492
SHELBY COUNTY Martha Lane Collins HS, 801 Discovery Blvd. 1200 228,500| GSF| 190 | GSF| $34,400,000 $150.55| Feb-09 $28,667
ROWAN COUNTY NEW MIDDLE 650 100,362| GSF| 154 | GSF $17,460,604] $173.98] Nov-08 $26,862
KENTON COUNTY TURKEY FOOT MIDDLE SCHOOL 1000 134 ,800) GSF| 135 | GSF $23,230,431] $172.33] Feb-09 $23,230
OWEN COUNTY NEW MIDDLE 650 101,500| GSF| 156 | GSF $15,135,000] $149.11| May-09 | $23,285
Average Totals 153 | GSF| $21,311,550 $171 $26,119




J.A.Caywood
Elementary
School

TECHNOLOGICAL
ACHIEVEMENTS

» Daylight Harvesting
« Geothermal HVAC
 Only school in KY to

receive 3 consecutive
ENERGY STAR awards

ENERGY USAGE AND
SAVINGS

2006- 38 kBtu/sflyear
2007- 36 kBtu/sflyear
2008- 38 but/sflyear

ASHRAE 90.1
benchmark for schools in our
climate zone is
73 kBtu/sf/year with a goal of
achieving 51 kBtu/sf/year

Based on Kentucky’s average
cost of energy

Caywood saves $47,000/yr in
energy costs

oY

ENERGY STAR




DESIGNING THE SCHOOL OF THE FUTURE

« Buildings use 40% of the total energy in the US. Renewable energy
strategies can reduce the life cycle cost of energy and cut greenhouse
gas emissions.

« The cost of operation of a school building over a 50 year period will
exceed the cost of its construction.

« Construction is by no means a great teacher of innovation. Its
resistance to change is mired in narrow or little vision, antiquated
practices, and risk avoidance.

NET ZERO ENERGY AND LIFE CYCLE MINDSET

DEFINITIONS

« Azero energy building is a general term applied to a building with zero net energy
consumption and zero carbon emissions annually. Zero energy buildings are autonomous
from the energy grid supply - energy is produced on-site.

A NET zero energy building uses the power grid to offset energy demands during peak
times and contributes excess energy produced during low demand periods in such a way
as to, over the course of a year, equal what is used when compared to what is produced.

"Education is for improving the lives of others and for leaving your
community and world better than you found it."
Marian Wright Edelman



DESIGN PRINCIPALS

TOWARD ACHIEVING A NZ&LC BUILDING

POLICY

SCHOOL BOARD
EMBRACE AND FOSTER A LIFE CYCLE AND SUSTAINABLE CULTURE

. BE WILLING TO COMMIT TAX DOLLARS IN CAPITAL CONSTRUCTION PROJECTS BEYOND LOWEST
FIRST COST TO REDUCE BUILDING MAINENANCE EXPENSES AND COST OF OPERATION

. ESTABLISH ENERGY GOALS AND INSTITUTE ONGOING ENERGY MANAGEMENT
. RE-THINK CURRENT PROCEDURES AND ACTIVITIES IN WAYS THAT WOULD USE LESS ENERGY
. ENGAGE STUDENTS IN THE PROCESS

IMPLEMENTATION

ARCHITECT

PLANNING AND SITE DESIGN THAT MAXIMIZES NATURAL DAYLIGHTING OF THE MAJORITY OF A
BUILDINGS OCCUPIED AND PROGRAMMED SPACES

. DESIGN A COMPACT BUILDING FOOTPRINT AND BUILDING VOLUMN
. INCLUDE MATERIALS AND DEVELOP DETAILS THAT ENSURE A TIGHT BUILDING ENVELOPE
. INCLUDE MATERIALS AND FINISHES BASED ON COST EFFECTIVE LIFE CYCLE / RENEWABLE USE

ENGINEER

DESIGN HVAC SYSTEMS THAT REQUIRE THE LEAST AMOUNT OF ENERGY TO PRODUCE A HEALTHY
CONDITIONED ENVIRONMENT

. INCLUDE ENERGY MANAGEMENT CONTROLS TO ALLOW EFFICIENT OPERATION

. UTILIZE RENEWABLE STRATEGIES IN PLUMBING, HVAC, FIRE-SUPRESSION, AND ELECTRICAL
SYSTEMS

BUILDING OCCUPANTS
»  VIGILENT DAY TO DAY ENERGY PRACTICES



TurkeyFoot
Middle
School

TECHNOLOGICAL
ACHIEVEMENTS

» Daylight Harvesting
» Geothermal HVAC
« Solar Light Tubes

» Photovoltaic

* Insulated Concrete
Forms

» Vegetated Roof
» Rainwater
Catchment System

» Green Building
Products

» Advanced
Mechanical System

» Energy Modeling




GEOTHERMAL

HEATING AND COOLING R
- Turkey Foot Middle School will have 136 wells By i

compared to 144 wells at Caywood Elementary 5% B e

School.

8 fewer wells even though building is 70%
larger.

Factors contributing to this reduction include
improved heat pump efficiencies, envelope
improvements, and reductions due to an Aircuity
outdoor air system.




FOOTBALLAN
SOCCER F}ELI%
\

FOOTBALLAND
SOCCERFIELD

» The new Turkey Foot Middle School is
approximately twice the size of the existing

Location of
geothermal
g well field

OUTSIDE
CLASSROOM

RETENTION
BASIN

5

™. _ building and will utilize half the energy.
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WHY IT’S BETTER

By strategically placing

2000
the majority of the windows

1500 g S on the south side of the
556 —— school, Caywood receives
/ the highest amount of
i = solar radiation in the

North

winter, when the sun is
lower in the sky. In the
summer, the windows are
shaded by the overhangs,

keeping the school cooler. The windows in the new school also
have three panes and built in louvers to help minimize heat gain
and glare in warmer months and heat loss in the colder months.

Feb Apr. June Aug. Cel.

GComparizoa of Window Cricntations — 40° Latitede

[ ieentrencars
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HOW IT SAVES y @
Surprising though it may seem, { \\
lighting in schools makes up about | / V

309 of the energy used. Engaging HE \

natural light in such an effective \{ A

way as DAYLIGHTING, could —— gy
o

dramatically reduce the amount of
money and energy expended by
the school as a whole.

School Energy Use Distrikution
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LIGHTING AND LIGHTING
CONTROLS
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ENERGY MANAGEMENT

B N

FEATURES

* Accommodates a diverse portfolio
of sensors to meet market specific

applications.

libration and maintenance of
sensors is automaticall
scheduled through Aircuity’s calibra-
tion depot and an Annual Sensor
Services program.
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BUILDING ENVELOPE




LIFE CYCLE FINISHES
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POWER GENERATION

Covering the roof with
photovoltaic panels
would reduce energy
usage from

24.3 kbtu/sf/-yr to
12.9 Kkbtu/sf-yr




If installed the
photovoltaic system
would supply 46.73% of
the energy required by
the building and would
offset 360 metric tons of
CO?per year



The roof area would
provide 281.7kW of
thin film panels and
73.2kW of mono-
crystalline panels for
a combined total of
354.9kW of
generation per year

TURKEY FOOT
MIDDLE SCHOOL
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outdoor classroom

extensive green roof
is accessible; 1,000 S.F.
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Other Green

. dayligi(t?ngforall ‘\ }
: * classrooms \\ €
%
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geothermal field for
heating & cooling

\ Turkey Foot
‘ Middle School

'~ 4) daylighting for all
\ )classrooms T

J.A. Caywood = ) - \\’ - € i =N \
/ Elementary School = =y - \ / ¥
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Other Green
Building Strategies:

e lighting control system

— = -
bioswale

e triple glazing

o reflective roof (white)
et
‘ )\

rain catchment tank
| " for central toilet core

Building Strategies:

o roof capable of thin film
PV & crystalline PV

e systems monitor for
energy management &
educational use

‘ ® CO, monitors for
on-demand fresh air

e tight building envelope
construction

e insulated concrete
formwaork (ICF) of
external wall

e foaminsulation

e solar tubes for natural
lighting of interior
spaces

® lighting control

'

system
Y
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Elementary Schools
KENTON COUNTY * |CAYWOOD ELEM 600 | 77,988 |GSF| 130 |GSF[ $12,830435] $164.52] Aug-04 | $21.384
MAYFIELD IND NEW ELEM 800 | 91,000 |GSF| 114 | GSF $9,196,557| $101.06| Mar-04 | $11.496
HANCOCK COUNTY NEW ELEM 600 | 60,720 |GSF| 101 | GSF $9,293,794| $153.06| Dec-05 | $15490
SHELBY COUNTY SOUTHSIDE ELEM 600 | 86,832 |GSF| 145 |GSF| $12,118,890] $139.57| Apr-04 | $20,198
BOWLING GREEN * |PARKER BENNETT ELEM 450 64,000| GSF| 142 | GSF $8,317,005| $129.95| Apr-04 | $18482
FRANKLIN COUNTY BRIDGEPORT ELEM 650 64,686| GSF| 100 | GSF $7,812,000] $120.77| Mar-04 | $12,018
GLASGOW IND NEW ELEM 550 69,725| GSF| 127 | GSF $8,380,508] $120.19| Jun-04 | $15237
WARREN COUNTY * |NEW ALVATON ELEM 750 79,518 GSF| 106 | GSF| $11,683,778] $146.93] Dec-04 | $15,578
BUTLER COUNTY * |North Butler County Elem??2?2? 450 61,965| GSF| 138 | GSF $7,167,326] $115.67| Jun04 | $15927
BULLITT COUNTY NEW ELEM 600 70,015 GSF| 117 | GSF $9,318,900] $133.10[ Jul-04 | $15532
CHRISTIAN COUNTY NEW ELEM 650 88,327| GSF| 136 | GSF| $12,037,746 | $136.29] Aug-05 | $18,520
BOONE COUNTY NEW SOUTH ELEM AKA MANN 750 75,000 GSF| 100 | GSF| $13,323,500 | $177.65] Jun05 | $17,765
LINCOLN COUNTY NEW SIXTH GRADE CENTER 400 58,025| GSF| 145 |GSF|  $8,060.400 | $138.91] Jul05 | $20,151
NELSON COUNTY NEW BOSTON ELEM 300 50,803| GSF| 169 |GSF|  $7.356,389 | $144.80] Sep-05 | $24,521
Average Totals 126 | GSF| $9,778,373 $137 $17,307
Middle Schools
HARDIN COUNTY North Mid., 100 Trojan Dr., Vine Grove 750 | 102,924|GSF| 137 |GSF| $18525.412] $179.99] Jun08 | $24,701
JESSAMINE COUNTY East Jessamine Mid, 901 Union Mill Road 900 | 126,500 GSF| 141 |GSF|  $20,334,000] $160.74] Apr-08 | $22,593
MADISON COUNTY B. Michael Caudill Middle 600 95,604| GSF| 159 | GSF|  $20,095.400] $210.19] May-08 | $33.492
SHELBY COUNTY Martha Lane Collins HS, 801 Discovery Blvd. 1200 | 228,500 GSF| 190 | GSF| $34,400,000 | $150.55] Feb-09 | $28,667
ROWAN COUNTY NEW MIDDLE 650 | 100,362| GSF| 154 | GSF| $17,460,604] $173.98] Nov-08 | $26,862
KENTON COUNTY TURKEY FOOT MIDDLE SCHOOL 1000 | 134,800|GSF| 135 |GSF| $23,230,431] $172.33] Feb-09 | $23,230
OWEN COUNTY NEW MIDDLE 650 | 101,500|GSF| 156 | GSF|  $15,135,000] $149.11| May-09 | $23,285
Average Totals 153 | GSF| $21,311,550 $M71 $26,119
TURKEY FOOT MIDDLE SCHOOL W/PV 1,000 | 134,800|GSF| 135 | GSF| $25,230,431 $187 $25,230




J.D. Patton
AlTC

James A. Caywood
Elementary School

SIEM >diMmpus

A Sustainable’Research Campus



“We cannot always build the future for our youth, but we

can build the youth for our future”
Franklin D. Roosevelt




